I PROPOSE to give a short account of malignant disease of the thyroid, and to illustrate the subject from a series of twentycases which I have had the opportunity of observing. There are certain features about malignant disease in this situation which distinguish it from malignant disease in other glandular organs. It is a striking fact that the incidence of malignant goitre is much greater in districts and countries in which simple goitre is endemic, and this presumably is due to the relative frequency with which malignant disease appears in glands previously altered by a simple nodular or adenomatous type of goitre.
There is a marked variation in the degree of malignancy of different tumours. Cases are recorded in which the disease may be of such a low grade of malignancy that the patient survives without much discomfort for many years while the disease slowly progresses, or in which, after an apparently successful operation, a recurrence or metastasis has appeared several years later. At the other extreme there are cases in which the growth must be classified as amongst the most rapidly growing and malignant of tumours.
There may be difficulty from the microscopic appearances in distinguishing between a benign and a malignant adenoma, while in the very cellular, rapidly growing tumours it may be equally difficult to decide whether the tumour is a carcinoma ?r a sarcoma.
In certain rare cases the histological appearances are typical of both carcinoma and sarcoma in the same specimen.
Formerly a considerable proportion of the rapidly growing varieties were classified as sarcoma. Following Ewing, most pathologists are now convinced that, while sarcoma occurs, is a relatively rare form of tumour, and that the great majority * Read at a meeting of the Medico-Chirurgical Society of Edinburgh ori 2nd December 1936. chtr.
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of tumours with such a degree of anaplasia as to suggest sarcoma are epithelial in origin. A peculiar feature of carcinoma of the thyroid is the tendency of the tumour cells to invade the capillaries and veins, and to spread by the blood stream.
While not as common in this part of the world as in endemic areas, malignant disease of the thyroid is by no means rare. During the last ten years a total of 295 patients have been certified in Scotland as having died from the disease. It appears to be relatively more common in males than in females as compared with the incidence in simple goitre. In the series of 295 cases just quoted, it is recorded as occurring in the proportion of 1 male to 2*4 females, and in my own short series there were 7 males and 13 females. These figures may be compared with the corresponding ones in a series of 100 cases of simple goitre which were operated on, in which the sex incidence was 10 males to 90 females.
In most large series of cases the incidence of malignant disease in relation to cases of simple goitre coming to operation is stated to be from 1 to 4 per cent. Statistics show that it may occur at any age, but that it is most frequent between the ages of 55 and 70, and this is borne out by my own figures.
Classification. This is difficult owing to the fact that in an individual specimen more than one type of carcinoma may be found.
The following classification of primary malignant disease is sufficiently comprehensive :?
(1) Malignant adenoma?adeno-carcinoma.
(2) Papillary adeno-carcinoma.
(3) Carcinoma?spheroidal cell : medullary : scirrhous : carcino-sarcoma.
?(4) Epidermoid carcinoma?squamous epithelioma. (5) Sarcoma.
There are certain rarer types, such as endothelioma, which do not require to be considered here. It must be remembered that secondary malignant disease may also occur in the thyroid as a result of direct spread from the pharynx or oesophagus or, more rarely, as a metastasis from a primary focus in some other organ.
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A Malignant Disease of the Thyroid i. Malignant Adenoma?Adeno-Carcinoma.?The term malignant adenoma is applied to those tumours which begin in a previously existing form of simple goitre. Such tumours have mainly the structure of an adeno-carcinoma. When this type of carcinoma commences in a normal gland it is said to be relatively benign. The ordinary diffuse colloid goitre is not associated with any tendency to malignant change. When a simple goitre has been present for many years it will almost invariably be nodular or adenomatous in type. The adenomatous nodule of undeveloped thyroid tissue, usually referred to as a fcetal adenoma, is much more likely to show signs of cellular activity merging into a malignant change than is the involution nodule composed mainly of colloid spaces with inactive epithelium.
The simplest type of malignant adenoma is that described as the proliferating adenoma in which the tumour is still encapsuled, but shows, especially in the peripheral parts, evidence of increased cellular activity (Fig. i) . Once the capsule is penetrated, the disease progresses more quickly, and the enlarged thyroid becomes fixed to the adjacent structures.
While it is presumed that this type of tumour is the result of transformation of a simple into a malignant adenoma, it is probable that in some cases the rate of growth has been very slow, and that the tumour has been malignant from the outset.
Histologically the cells are arranged mainly in cords or acini without lumina.
Towards the centre of the tumour the acinous formation is often more distinct, and the glandular spaces may contain colloid. When growth is more active on the surface, the histological evidence of malignancy is usually obvious, and the cells frequently are arranged in solid masses (Fig. 2) . While in many instances the malignant nature of the tumour is clear, there are other cases which show a lesser degree of departure from the typical appearance of a benign adenoma, and in these it may be difficult to decide whether the tumour is simple or malignant (Fig. 3 ). Allan Graham is ?f the opinion that in doubtful cases the presence or absence ?f carcinoma cells within the vascular spaces should be the determining factor. I believe that the experienced pathologist, by employing the ordinary criteria of malignancy, and by noting the presence or absence of invasion of the capsule or of the vascular spaces, can express an accurate opinion in the 39 great majority of tumours of this type. In some forms Of malignant adenoma the histological appearance of the tumour more closely resembles the acinous arrangement of the adult gland.
There is little tendency to invasion of the lymph glands until the capsule has been penetrated by the tumour cells, but metastasis may occur by the blood stream while the tumour is still intracapsular. Such a metastasis may appear in association with an obviously malignant thyroid, or in one in which the goitre clinically appears to be innocent, or, rarely, in a thyroid which appears to be normal. The term " benign metastasising goitre " is, however, inaccurate, as careful investigation has almost invariably shown evidence of a primary malignant lesion in the thyroid, even although it may only have been microscopical.
The recorded cases of malignant adenoma show that frequently the rate of progress is relatively slow, and the patient may live for several years. Less frequently the disease, starting in a previously existing nodular goitre, progresses with great rapidity, and death may result within a few months of the first sign suggestive of malignancy. 2. Papillary Adeno-Carcinoma.?The epithelium of the thyroid frequently shows a tendency to a papillary arrangement. It is commonly seen in primary toxic goitre without any tendency to a malignant change. Small areas of papillary formation are occasionally present in simple adenomata, while in aberrant types of goitre, which appear in the neck in the form of nodules, a papillary arrangement is almost constant.
A simple type of papillary cystadenoma also occurs, but Dunhill regards even the simple type of tumour with suspicion, and states that of two such cases which were operated on, a recurrence took place in one some years later.
A papillary adeno-carcinoma may arise in a nodular goitre or in a normal gland. The tumour may be cystic or apparently solid, depending on the extent to which the cystic spaces are filled with papuliferous tissue. As the growth slowly progresses, the tumour cells erupt through the capsule, but the tumour may reach a large size before the clinical picture of a fixed malignant goitre is presented. In this type of tumour there is a special tendency to invasion of the lymph glands. Metastasis to bones and distant organs almost never occurs.
Histologically the papillary processes are lined by a single The appearance is that of a foetal adenoma.
The appearance is that of a foetal adenoma. Squamous Epithelium from a Simple Goitre. Track lined by squamous epithelium, derived from remnants of the thyro-glossal tract, from the isthmus of the thyroid in a patient aged 66. layer or by several layers of cuboidal or columnar cells (Fig. 4 ). In most cases the multiple layers of irregular, cylindrical, hyperchromatic cells and the infiltration of the capsule clearly indicate the malignant nature of the tumour. While the rate of progress varies, it is usually slow, and numerous cases are on record of the growth persisting or recurring after repeated operations over a period of ten to twenty years.
3. Carcinoma?Spheroidal Cell: Medullary : Scirrhous : Carcino-Sarcoma.?This is the most rapidly growing and malignant type of carcinoma. It may arise in a previously existing nodular goitre, but as a rule there is no history of a previous thyroid enlargement. Within a few weeks or months there may be a massive enlargement of a lobe or of the greater part of the gland, and the signs of malignant disease are obvious. Secondarily enlarged glands are frequently present in the neck and mediastinum, and X-ray examination often shows extension of the disease behind the manubrium sterni.
As the disease progresses, the trachea and oesophagus are compressed and may be infiltrated by tumour tissue with the overlying muscles and the main vessels and nerves in the neck. Evidence of metastases may be found in distant parts, but in many cases death occurs from local complications before these have had time to appear.
The tumour cells show an extreme degree of anaplasia with little or no resemblance to thyroid epithelium. The cells are most frequently small in size and spheroidal or polyhedral in shape, and are arranged in large masses with little stroma (Fig. 5 ). Occasionally an attempt at acinous formation indicates their epithelial origin, but there is frequently no evidence of glandular arrangement. Variations in the microscopic appearance may occur. The spheroidal cells may be relatively large (Fig. 6 ), or the cells may be spindle-shaped, suggesting sarcoma rather than carcinoma.
In occasional cases, cells suggestive of both carcinoma and sarcoma are to be seen in the same section.
The exact classification of the individual tumours of this group does not appear to be of clinical importance as, whether they are labelled carcinoma or sarcoma, they all show the same degree of malignancy. A scirrhous type of spheroidal cell carcinoma is also described. It commences usually in a normal gland, and is characterised likewise by a high degree of malignancy. 4. Epidermoid or Squamous Carcinoma.?This is a rare type of tumour, and only a few authenticated cases have been recorded (Fig. 7 ). Before the diagnosis of a primary epidermoid carcinoma can be accepted, it is necessary to exclude the possibility of the growth being secondary to direct invasion of the thyroid from a primary tumour in the oesophagus or pharynx. The fact that occasionally a thyroid enlargement may be observed before the patient with a carcinoma of the cervical oesophagus complains of dysphagia indicates how easily the primary condition may be overlooked ; if dysphagia is present, it may be regarded as due to a primary tumour of the thyroid. Epidermoid carcinoma or squamous epithelioma may, however, arise primarily in the thyroid from metaplasia of the thyroid epithelium or from remnants of the thyroglossal tract (Fig. 8 ). The recorded cases show that this type of carcinoma is also highly malignant. 5. Sarcoma.?True sarcoma occurs in a small percentage of cases.
It was not observed in the present series.
Investigation.
Apart from the ordinary clinical examination, a laryngoscopy report is always necessary. Occasionally in simple goitre paresis of a vocal cord is observed without any alteration in the patient's voice. In malignant disease one or sometimes both recurrent laryngeal nerves may be involved by the growth, and as a rule paresis of a vocal cord is associated with hoarseness. (Esophagoscopic examination may be necessary to exclude the possibility of primary malignant disease in the oesophagus. An X-ray examination of the neck, in both antero-posterior and lateral directions, and of the chest should always be made in suspected cases of carcinoma of the thyroid. Displacement or narrowing of the trachea and, after barium, of the oesophagus, can readily be seen, and the outline of the shadow due to the goitre will indicate the presence or absence of gross extension of the disease into the superior mediastinum (Fig 11) . The presence of secondary deposits in the lungs may be demonstrated on the X-ray plates. The possibility of distant metastases, particularly in the bones, may require radioscopic investigation. 42 Diagnosis.
In many of these cases the diagnosis is only too obvious when the patient first seeks advice. The hard, nodular, fixed goitre, which has been steadily growing, possibly with glands already involved, or with symptoms from pressure on the trachea, oesophagus or recurrent nerve, illustrates the classical signs of malignant disease of the thyroid, and represents an advanced and usually inoperable stage.
Severe dyspnoea may occur with an innocent type of goitre, but the symptoms due to compression of the trachea are usually more gradual in onset, and are likely to vary from time to time. Dysphagia is exceptional, even in large simple goitres. Obvious distension of the veins of the neck or thorax may be due to a simple intrathoracic goitre, but this can be shown, on screening the patient under the X-rays, to move freely on swallowing.
In the intracapsular stage of a malignant adenoma a clinical diagnosis is frequently impossible. In .the large American clinics the clinical diagnosis is made in approximately only 50 per cent, of the cases. In this country the type of malignant goitre closely resembling a simple adenoma is relatively uncommon, and the diagnosis of malignant disease is suspected or confidently made in the great majority of cases.
The appearance of a nodular thyroid swelling for the first time at or near middle age should be regarded with suspicion, especially if it is firm in consistence and increasing in size.
It is also reasonable to suspect malignancy if an adenoma which has been stationary over a long period increases in size and becomes firmer or harder. A suggestive sign is fixation of the tumour to the trachea at a stage when the thyroid swelling still moves freely on swallowing.
Calcareous Degeneration in an Adenoma.?The hard consistence of a calcified adenoma may suggest a malignant change, but an X-ray examination will distinguish between the two conditions. As calcification is the result of degenerative changes, it is little likely to be associated with epithelial activity. I have, however, examined a specimen of thyroid carcinoma which was associated with an old-standing calcified adenoma.
(Mr A. J. C. Hamilton's case.)
Ligneous Thyroiditis.?This form of thyroiditis, which is less common than malignant disease, is frequently responsible 43 for a mistaken diagnosis. There is generally a longer history than in the types of malignant disease likely to be confused with it. The gland, or the affected portion of it, is densely hard and may be fixed, and is usually enlarged only to a moderate extent.
The surface of the gland is likely to be smooth rather than nodular, and the lymph glands are not affected. Syphilitic Thyroiditis.?I have seen two cases of gummatous disease of the thyroid and one of chronic interstitial fibrosis due to syphilis in which malignant disease was suspected. In two of the cases the history and other signs suggested the correct diagnosis, and the patient's condition was relieved satisfactorily by anti-syphilitic treatment. The remaining case was remarkable in that the diagnosis of malignant disease was apparently confirmed at the operation.
The patient (J. W., aged 17) was referred to me by Dr McDiarmid of Midcalder.
He was suffering from dysphagia and severe dyspnoea, and was admitted under the care of Sir Harold Stiles, with whom I was associated at that time. A swelling in the region of the thyroid had first been noticed ten weeks previously. For five weeks he had suffered from hoarseness and from increasing difficulty in breathing and in swallowing.
The whole thyroid was irregularly enlarged, and there was a fixed, tumour-like mass in the region of the isthmus. A pre-operative diagnosis of sarcoma of the thyroid was made, and this appeared to be confirmed at the operation by the fact that the tissue had infiltrated as well as compressed the trachea. The greater part of the mass and a portion of the anterior wall of the trachea were removed, and the patient was left with a tracheotomy. The tissue was reported as being chronic inflammatory in nature.
The patient made a good recovery. After leaving hospital he developed interstitial keratitis, and a blood test gave a strongly positive Wassermann reaction. After a course of anti-syphilitic treatment the patient recovered completely, and the tracheotomy opening closed.
Later, Dr James Davidson, without knowing the history of the case, reported that the sections of tissue removed showed the typical changes of syphilitic disease. At the time of his admission the patient showed none of the ordinary signs of congenital syphilis from which he was undoubtedly suffering. 44 Secondary Carcinoma of the Thyroid.?The importance of remembering the possibility of a malignant tumour of the thyroid being secondary to local invasion from a primary growth in the oesophagus or pharynx has already been emphasised.
Treatment.
Attempts may be made to cure or to relieve the patient by operation or by some form of irradiation, or by a combination of these two methods of treatment.
In certain advanced cases palliative measures alone will be possible. It is generally agreed that certain forms of malignant disease of the thyroid are radio-sensitive. Most observers state that the rapidly growing, cellular types of carcinoma, showing an extreme degree of anaplasia and described as small or large round cell carcinoma, carcino-sarcoma, or as sarcoma, are least sensitive to irradiation, and many specifically state that these tumours are radio-resistant. The adenocarcinomata, whether described as malignant adenoma or as papillary adeno-carcinoma which show more differentiation, are apparently more radio-sensitive.
It is sufficient to quote the results obtained by Haagensen,1 mainly by deep X-ray therapy, in a series of 30 cases of carcinoma of the thyroid, some of which were post-operative, but all of which showed the presence of carcinoma. Some degree of primary regression was observed in 56 per cent, of his cases, and this was complete in 23 per cent. Seventy-one per cent, of the cases of adeno-carcinoma and 33 per cent, of the papillary adeno-carcinomata were radio-sensitive. No effect was produced in 5 cases of diffuse carcinoma.
The results of irradiation in inoperable carcinoma of the thyroid are recorded by Pemberton 2 in a series of 5? cases. These were treated by X-rays alone or, in some cases which had been explored, by interstitial radium followed by X-ray treatment. Pemberton states that marked diminution in the size of the tumour frequently follows irradiation in such cases, but that cures are hardly to be expected. He reports that ?f the 50 cases treated 9, or 18 per cent., were alive at the end of five years, although none were cured of the disease.
Clute and Warren 3 report that inoperable tumours have been rendered operable, although in no case were they able to record a cure following operation in such circumstances. 45 Whatever may be the arguments for or against the treatment of carcinoma of the thyroid by irradiation or by operation, there is sufficient evidence of radio-sensitivity in a proportion of the cases to justify the routine use of irradiation after operation in cases treated surgically.
Treatment by Operation.?The results of operation in the early intracapsular malignant tumours, when the diagnosis has been made only on pathological examination, appear to be remarkably good. The proportion of these cases varies in different clinics.
In the Mayo Clinic 59 per cent, of malignant goitres operated on were not diagnosed. In Barthels' Clinic only 10 per cent, of the tumours are in the intracapsular stage. Albert Kocher reports apparent recovery in 80-90 per cent, of cases when the tumour has been intracapsular. Clute and Warren state that of 99 cases of encapsuled tumour with evidence of blood vessel invasion, 86 were free of recurrence.
The number of apparent cures in these recorded cases suggests that in a large percentage the degree of malignancy must have been slight or only potential.
Operation in Clinically Obvious Carcinoma.?Very extensive operations were at one time carried out in advanced cases of malignant goitre. As in many cases resection of the large vessels or of the trachea or oesophagus was necessary, it is not surprising that an operation mortality of 50 per cent, was common.
Although good results were occasionally obtained on account of the slow growth of certain types of tumours, such extensive operations are now never considered.
Barthels,4 recording in 1931 a series of 46 cases of malignant goitre in which the clinical diagnosis was obvious, states that in no case was the tumour tissue completely removed, although in one-third of the cases the surgeon believed that he had removed all of the disease.
Operation combined with Irradiation.?Although an attempt to remove advanced carcinoma of the thyroid as the sole means of treatment is generally condemned, many experienced surgeons recommend operation in such cases with a view to subsequent irradiation.
Dunhill 5 deprecates the tendency to regard advanced cases as hopeless. When the condition of the patient justifies it, he recommends that as much of the tumour as possible should be removed, and that a subsequent course of X-ray treatment should be given. In his experience, when a large tumour was 46 improvement followed X-ray treatment. In several of his patients it had been necessary to split the sternum to obtain access to a deep thoracic mass, and in other cases a large fixed mass had made breathing-difficult. None of Dunhill's cases died as a result of the operation. In 3 cases no improvement followed the removal of the bulk of the tumour combined with X-ray treatment ; but in 14 cases the X-ray treatment was of decided benefit, and of these, 10 have survived for varying periods?4 over five years?all apparently in perfect health, and with no signs of disease present.
Pemberton reports most encouraging results in a series of 323 cases of malignant disease treated at the Mayo Clinic. Of this number 56 were inoperable ; the remaining 267 were treated by thyroidectomy with or without post-operative irradiation. Of the 267 cases referred to, 127, or 47 *56 per cent., survived for five years or longer, and 72 were apparently free of all trace of disease. These figures can scarcely be compared with those obtained in Scotland, as they include, a much higher proportion of early cases and of less malignant types.
It is stated that 87 per cent, of the cases of carcinoma at the Mayo Clinic were examples of malignant adenoma, and that the diagnosis was made in only 84, or 31'46 per cent., of the 267 cases submitted to radical operation. It is interesting to note that of these 84 cases, 25 lived five years or more. The clinical diagnosis was made in 18 of the 20 cases.
In one case of malignant adenoma and in one of papillary adeno-carcinoma, the diagnosis was made on the subsequent examination of the specimen. In all but 4 ?f the cases the diagnosis was confirmed by microscopical examination of the gross specimen obtained at operation or at post-mortem 47 examination. In the 4 cases not confirmed by microscopical examination the clinical diagnosis was very obvious.
In 3 cases of extensive spheroidal cell carcinoma only palliative treatment was given. In the remaining 17 cases some form of active treatment was carried out in order to relieve symptoms, or in the hope of accomplishing an actual cure.
Treatment by Radical Operation with or without
Post-Operative X-ray Therapy.
In 4 cases of malignant adenoma and in 3 cases of papillary adeno-carcinoma a radical operation was performed, and all the apparent disease was removed.
I. Malignant Adenoma.?The following notes indicate the main facts regarding the cases of malignant adenoma.
Case i.?Robert A. (aged 57). A swelling in the left lobe of the thyroid had been present for several years. During a period of six months it had slowly increased in size. The tumour was recognised as a solitary adenoma, firm in consistence, and about the size of a tangerine orange. It moved on swallowing, but appeared to be partly fixed to the deeper structures.
The tumour was removed by enucleation resection on 10.3.31.
Microscopically it generally resembled the appearance of a foetal adenoma. The tumour was very vascular, but no evidence of invasion of the vessels was found (Fig. 1 ). Towards the surface the cells were more spheroidal in type, and were arranged in masses with little trace of an acinous formation. The capsule appeared to be invaded on its deep aspect (Fig. 2 ).
The diagnosis in this case was confirmed recently by the appearance of a small local recurrence in the operation area, almost six years after the original operation. Cases 2 and 3.?These cases closely resembled the foregoing case, and were examples of malignant adenoma still in the intracapsular stage. Both patients received a course of postoperative X-ray treatment.
Case 4.?Walter S. (aged 47). This patient, who was under the care of the late Professor Alexis Thomson, had a history of nodular goitre for eight years, with rapid increase on the left side for one year. The thyroid was diffusely enlarged, but the left lobe was nodular and hard. The clinical diagnosis was obvious. On resection of the left lobe the medial part was 48 found to be occupied by an old smooth-walled cyst, while the solid peripheral part was almost entirely formed by carcinomatous tissue. The microscopical appearance was that of an adenocarcinoma composed of alveolar spaces not differing markedly from the normal (Fig. 3 ). The cells generally were larger than normal, and the nuclei were unusually large.
Two years subsequent to the operation a secondary tumour appeared in the upper end of the sternum (Fig. 9 ). The patient died, following an attempt to remove the sternal growth, four years after the original operation. That the primary tumour was of a low grade of malignancy was shown by the absence of any trace of recurrence in the neck at the post-mortem examination. The sternal metastasis was interesting in that, microscopically, the sections showed generally a regression to a structure resembling foetal adenoma. Typical areas of adeno-carcinoma, however, were present where the bone was being invaded. While none of the 3 cases still alive can be regarded as cured, the results confirm the advantage of operation at an early stage, and at the same time prove that such tumours may possess a low grade of malignancy, or, possibly, that in the intracapsular stage the degree of malignancy may be only potential.
There could be no doubt regarding the malignant nature of Case 4. The fact that the sternal metastasis did not appear for two years and that after four years there was no recurrence in the neck, emphasises the relatively slow growth of certain types of adeno-carcinoma. The recurrence of the disease in or near the operation area in two of the cases suggests the advisability of giving the patient the benefit of a course of X-ray therapy.
II. Papillary Adeno-Carcinoma.?The following cases were treated :?
Case 5.?-James L. (aged 66). A swelling, which was noticed in the left lobe of the thyroid a few months previously, had gradually increased in size. It was about the size of a hen's egg and was firm in consistence ; a separate, hard swelling about the size of a marble lay in the mid-line in the position of the isthmus. Partial thyroidectomy was performed, and the patient subsequently received a course of X-ray treatment.
The larger swelling was formed by an encapsuled, papillary, cystic tumour which, on section, showed the structure of a papillary adeno-carcinoma. Near the periphery there was some invasion of the capsule.
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The swelling in the isthmus was composed of dense fibrous tissue, with scattered areas of spheroidal cells typical of atrophic scirrhous carcinoma.
The patient died in hospital twenty-two months later from a leiomyosarcoma of the bladder. At the post-mortem examination no evidence of recurrence was found in the operation area. Case 6.?Mrs P. (aged 52). This patient had a nodular goitre of moderate size involving the whole gland. The swelling was first noticed six years previously. Gradual enlargement took place over a period of six months before admission, and the patient complained of slight pain and dysphagia. The condition was not regarded as malignant, and a partial bilateral thyroidectomy was performed. Microscopical examination of a more solid area in the right lobe showed a papillary structure.
There was no invasion of the capsule, but the condition was reported as a papillary adeno-carcinoma ( Fig. 4) .
Four years later a local recurrence appeared on the right side of the trachea, and the patient was given a course of X-ray treatment. The recurrence rapidly disappeared, and the patient is now, five years after the operation, in good health.
The following is an example of a papillary adeno-carcinoma commencing in an aberrant thyroid nodule. It illustrates well the low grade of malignancy of this type of tumour, and the absence of any tendency to general metastasis during a period of thirteen years. I am indebted to Mr J. W. Struthers for permission to refer to this case. Case 7 ?Job B. (aged 56). A swelling, first noticed in 1923, on the right side of the neck, slowly increased in size, but caused no symptoms. On 11.4.24, Mr J. N. J. Hartley removed a large, encapsuled and partly cystic tumour which lay deep to the lower end of the sterno-mastoid and in the supra-clavicular triangle. It was adherent to the internal jugular and subclavian veins, and was not connected with the thyroid gland. Microscopically it showed the structure of a papillary cystic tumour. It was reported as being probably benign.
In 1936 the patient returned to hospital under the care of Mr Struthers. He stated that a small swelling appeared at the site of the original growth about 1926. It slowly enlarged, but two years previous to admission more rapid growth occurred.
On examination there was a large, fixed tumour in the lower part of the right side of the neck, and two smaller ones near the mid-line. A large irregular mass occupied the left axilla, and a smaller swelling was also present in the right axilla. 5i Sections taken from one of the smaller nodules in the neck showed the same papillary structure as the original tumour with, however, definite signs of malignancy as shown by invasion of the capsule by epithelial cells.
While in hospital the patient developed retention of urine, and was. successfully operated on in two stages for hypertrophy of the prostate. Despite the extent of the carcinoma, the patient's general condition was remarkably good. Little improvement followed a course of deep X-ray therapy. Subsequently the growth in the left axilla was removed, but an attempt to excise the large tumour mass in the neck had to be abandoned as there was an extension downwards into the mediastinum. From these operations the patient recovered, but died later from the disease, thirteen years after the first sign of it had been observed.
Results in 3 Cases of Papillary Adeno-Carcinoma. These cases illustrate the relatively low grade of malignancy of most forms of papillary adeno-carcinoma, and the tendency of the disease to remain localised over a long period, even when it has infiltrated widely after a local recurrence in the neck. No conclusion can be drawn from the first case regarding the value of post-operative X-ray therapy as too short a time elapsed before the patient's death from other causes to be certain that recurrence would not take place. The disappearance of a local recurrence in the second case after a course of X-ray treatment indicates radio-sensitivity in this particular case. It was unfortunate that Case 7 did not report at hospital until ten years after a recurrence had appeared in the neck, as by that time the disease had extended widely in the neck, axillae and superior mediastinum. Radical operation was then impossible, and X-ray treatment was not effective.
III. Cases of Spheroidal Cell Carcinoma.?There were seven cases of advanced malignant disease which, from the short history, rapid growth and other signs, were regarded as probably spheroidal cell carcinomata ; subsequent sections of the tumour confirmed this impression.
(i) Palliative Treatment.?The condition of three of the patients (Cases 8, 9 and 10) was regarded on admission as too serious for any form of active treatment. All three patients died within three weeks.
The following case may be quoted as an example of the Case 8.?Charles S. (aged 60). The patient had been troubled with moderate dyspnoea and dysphagia for two months. One month previous to admission he noticed a swelling in the neck and distension of the veins. The left side of the neck was occupied by a deeply situated, hard, nodular mass which extended into the supra-clavicular region. There were numerous hard glands in the posterior triangle. The veins over the neck and upper part of the thorax on the same side were distended. The larynx was markedly displaced to the right (Fig. 8 ). The patient's condition was such that no active treatment could be carried out, and death occurred three weeks after admission to hospital.
At the post-mortem it was found that the isthmus and left lobe were replaced by an infiltrating growth which extended downwards into the thorax to the level of the fourth thoracic vertebra. The upper end of the oesophagus was compressed and infiltrated. The left internal jugular vein was filled with tumour growth for several inches downwards to its junction with the left innominate vein. No distant metastases were found.
(2) Incomplete Operation with or without X-ray Treatment.?In three cases, although it was not considered likely that all the tumour growth could be removed, it was decided to operate with a view to removal of as much of the disease as possible in order subsequently to give the patient the benefit of X-ray treatment, as recommended by Dunhill. In Cases 11 and 12 there was widespread infiltration of the tissues, and traces of the carcinoma had of necessity to be left, especially in relation to the trachea. In Case 13 the trachea was so narrowed by compression that it was considered inadvisable to treat the case in the first instance by irradiation : it was hoped that by removal of the growth the patient's respiratory embarrassment would at least be relieved, and that a subsequent course of X-ray treatment might be possible. In this case, although total thyroidectomy was performed and all the apparent tumour tissue was removed, including glands from the superior mediastinum, the extent of the growth made it certain that carcinoma cells must have been left behind.
The following histories deal briefly with the cases treated by incomplete operation alone or combined with deep X-ray therapy.
Case ii.?Mrs M. (aged 46). Five months before coming to hospital the patient first noticed a slight swelling on the right 54 side of the neck. During a period of seven weeks immediatelyprior to admission the growth extended with great rapidity to involve almost the entire gland. Although the gland was greatly enlarged and fixed, there was no dyspnoea or dysphagia. X-ray photographs showed displacement of the trachea to the left and a broadening of the shadow in the superior mediastinum. At operation the entire gland was excised, except for a small portion at the left upper pole, together with two chains of enlarged glands from the right side. An extension of the growth from behind the manubrium sterni was also removed.
Traces of growth were left attached to the trachea. The operation was remarkably well borne, and X-ray treatment was commenced twelve days later. Two weeks after the start of the X-ray treatment a return of the swelling was noted in the neck; thereafter the growth rapidly increased, infiltrating the tissues of the neck and the thoracic inlet. The rapid extension of the tumour was soon followed by dyspnoea, dysphagia and oedema of the face, upper limbs and breasts. The patient died two months after the operation.
Case 12.?Mrs B. (aged 73). The patient was quite well until three months before admission to hospital, when a swelling appeared in the neck. The whole gland was enlarged, hard and tender. The trachea and oesophagus were displaced (Fig. 11 ). At the operation the whole gland, except a minute area at the right upper pole, was removed together with several enlarged glands and parts of the overlying muscles. During the removal of the right lobe respiration became embarrassed, and tracheotomy had to be performed without delay. A considerable area of disease was left in relation to the trachea and oesophagus. The patient made a rapid recovery, but X-ray treatment was refused. Active growth soon followed the operation and death occurred two months later. Case 13.?Mrs Wgh. (aged 56). Several months previously the patient noticed a swelling in the neck which steadily increased in size. In recent weeks the growth had been rapid, and the patient complained of increasing dyspnoea and stridor on the slightest exertion. The whole gland was enlarged and hard in consistence. Movement on swallowing was restricted. In the X-ray plates the trachea was displaced to the right and markedly constricted above the manubrium sterni. A shadow in the right half of the superior mediastinum was shown at the operation to be due to a mass of secondarily involved glands.
Intratracheal anaesthesia was impossible as the catheter was arrested at the constricted part of the trachea. During the operation respiration ceased, but was restored after rapid division chir. 55 e 2 of the greatly thickened isthmus and separation of the lobes in the mid-line. The whole gland, apart from a small area at the right upper pole, was replaced by tumour tissue, and complete thyroidectomy was performed. A mass of glands in the superior mediastinum was also removed. No visible tumour tissue was left in the neck or mediastinum. The patient made an uninterrupted recovery. Fourteen days after the operation a course of deep X-ray therapy was commenced. Microscopical examination showed a spheroidal cell carcinoma. The cells were large and mitosis was active.
The patient received thyroid extract and remained free of symptoms for five months after the operation, when she died suddenly as a result of a heart attack. No post-mortem examination was obtained. At the time of her death, however, there were no clinical signs of recurrence or of metastasis.
(3) Emergency Operation for Relief of Respiratory Embarrassment.?There are occasional cases in which the patient's distress is so urgent and compelling that some form of immediate intervention must be considered.
In such cases it is more satisfactory to relieve compression of the trachea by removal of growth rather than by tracheotomy, which may itself be a difficult operation. The following case illustrates the application of both these emergency measures, and emphasises again the rapid recurrence of the local growth in cases of undifferentiated carcinoma after an incomplete operation. Although this patient's life was not much prolonged, her final days were made easier.
Case 14.?Mrs V. (aged 57). There had been a swelling on the left side of the neck for several years, and a few months previous to admission it began to grow rapidly. Cough, hoarseness and dyspnoea developed, and the patient was afraid to go to sleep. There was a massive enlargement of the left lobe of the thyroid and of the isthmus. A ruler placed from the chin to the sternum touched growth all the way. On the day following admission to Dr Eason's ward she suffered an attack of acute dyspnoea and was referred to the surgical ward. When the patient was brought to the theatre she could only breathe, and that with difficulty, when sitting up and turned on her left side. An attempt to put her in the usual position for operation had to be abandoned as breathing was impossible, and the operation was commenced with the patient supported in a sitting position. The front of the neck was infiltrated with local anaesthetic. After reflection of the skin flaps and arrest of copious venous bleeding, respiration ceased and bleeding stopped : it seemed probable that the patient had died. The pretracheal muscles were quickly cut across, and a mass on the left side of the neck about the size of two fists was dislocated rapidly out of the wound. The patient was lowered, and almost at once respiration returned and the vessels began to bleed.
Obvious traces of carcinoma were left in the depths of the wound.
Before the end of the operation the patient was again conscious and breathing easily. After a blood transfusion her general condition was much improved. She returned to the medical ward feeling better than she had done for months. The relief was only temporary, and seventeen days after the operation she was returned to the surgical ward again suffering from severe dyspnoea. A further attempt was made to relieve the dyspnoea by operation. A large mass of new growth had re-formed, and a considerable dissection was necessary before the trachea was exposed and tracheotomy was performed. The patient was relieved, but died six days later from pulmonary complications (Fig. 6 ). Such cases show little tendency to respond to treatment. The fact that only one of the cases survived longer than three months after admission to hospital indicates that the prognosis could not be more grave.
Results
The rapid recurrence and possibly accelerated growth after an incomplete operation in three of the cases are sufficient reasons for concluding that, if this type of carcinoma is suspected, operation, except for special reasons, should not be attempted. An exception may be made in the case of the patient suffering great distress from dyspnoea, when some form of emergency operation may be justified. 57 There has been little opportunity in this series of forming an opinion regarding the radio-sensitivity of the spheroidal cell carcinomata.
In the one case treated by deep X-ray therapy, in which obvious carcinomatous tissue was left at the operation, rapid recurrence and widespread infiltration of the neck occurred during the course of rhe treatment, and the tumour in this instance was certainly not radio-sensitive.
The absence of recurrence within a period of five months after removal of all the disease and a thorough course of deep X-ray therapy distinguishes Case 13 from the other cases, but variations in degree of malignancy are bound to occur in all types of malignant disease, and therefore no conclusion can be drawn in this instance.
IV. Cases of
Epidermoid Carcinoma.?The series includes two cases of this type, in both of which an origin from the oesophagus or pharynx was excluded. The possibility of such a tumour arising from epithelium of the thyro-glossal duct is indicated by a personal observation made in whole sections of the enlarged isthmus of the thyroid gland removed from a male patient of 66. The sections show a narrow slit-like space lined by stratified squamous epithelium similar to that sometimes seen in thyro-glossal cysts. Case 16 (Mrs R.) was treated without success by deep X-ray therapy, while in the following case radical operation also failed to eradicate the disease. Case 15.?DonaldMcK. (aged 85). Eight months previously a small, hard swelling was noticed in the isthmus, with gradual extension later to the anterior part of both lobes. There was no evidence of primary growth in the oesophagus on examination or at the operation, when almost complete thyroidectomy was performed. The patient died six months later from prostatic retention. There was a local recurrence in the scar.
The microscopical sections show evidence of a carcinoma of squamoid type with areas of adeno-carcinoma (Fig. 7 Operation.
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Cases Treated by Deep X-ray Therapy.
Five cases regarded as inoperable and two cases of recurrence after operation for papillary adeno-carcinoma received X-ray treatment.
In four of the inoperable cases the histological type of the tumour was not ascertained. Experience of earlier cases in which an incomplete operation had been performed suggested that operative interference might accelerate the rate of tumour growth, and it was considered safer to dispense with a biopsy. I am indebted to Dr McWhirter for the details of the treatment adopted in carcinoma of the thyroid. " The patient is treated at 250,000 volts, using a Thoracus filter, the distance employed being 50 cm. Radiation is given daily over a period of approximately from four to six weeks. Suitable modifications are made if there is a retro-sternal extension present. The average skin dosage is 4000 " r," and the thyroid can be considered to be homogeneously irradiated and to have the same dose as the skin. Such treatment results in moist desquamation of the skin and definite tracheitis."
No benefit was observed in the following two cases of inoperable carcinoma and in the equally inoperable recurrence following operation for papillary adeno-carcinoma (Case 7). Case 16.
(Case of epidermoid carcinoma.)?Mrs R. (aged 63). A swelling in the left lobe of the thyroid had been noticed twelve years previously. During the last two years it had become larger and harder, and for one month the patient had suffered from severe paroxysms of coughing, subsequently shown to be due to a tracheal perforation. The left lobe of the thyroid was enlarged, hard and fixed. X-ray examination showed deviation of trachea and oesophagus to the right and extension of the growth into the superior mediastinum.
No improvement followed X-ray treatment. The patient died two and a half months after admission. At the postmortem the left lobe of the thyroid was seen to be replaced entirely by new growth. A secondary mass extended downwards behind the manubrium sterni and had ulcerated through into the trachea. The growth had also penetrated the outer coats of the oesophagus. The tumour was composed of masses of carcinoma cells which were epidermoid in type, having the characteristics of immature squamous cells without cornification or pearl formation. (W. F.
Harvey.)
CHIR-59 E 3 Case 17.?Mrs C. (aged 68). A swelling was first noticed five years previously, with gradual extension to involve the entire gland. Growth had been more rapid for one year, and a tendency to stridor had increased. The gland was enlarged, hard and slightly irregular in outline. It was fixed on the deeper parts, and the veins over the lower part of the neck were engorged. X-ray photographs showed marked compression and deviation to the right of the trachea, with a substernal extension of the growth. X-ray treatment was given for a period of fifteen days, but was abandoned as there was an increasing degree of stridor due to tracheitis. The circumference of the neck was not reduced, and there was no evidence of radio-sensitivity.
The case was referred to me by Dr Eason, but it was decided not to recommend operation. A recent report, six months after the treatment was discontinued, states that the patient's condition has improved. The circumference of the neck is one inch less than when the treatment was given. There is no respiratory embarrassment, and she can walk two miles without fatigue or distress.
The remaining case of local recurrence (Case 6), and the following three cases of advanced carcinoma responded rapidly to the treatment. The tumours were very radio-sensitive, and in these cases all trace of growth has disappeared.
Although the immediate results have been highly satisfactory, sufficient time, of course, has not elapsed to justify any claims of cure, and in Case 20 signs of a distant metastasis have already appeared.
Case 18.?Mrs Wkr. (aged 67). This patient was admitted with a massive swelling in the neck which she had first noticed four weeks previously, and which had grown with great rapidity. She suffered from dyspnoea on exertion, and complained of pain in the right side of the neck and of hoarseness. The tumour involved both lobes of the gland, and in the mid-line extended from the hyoid to the supra-sternal notch. Several enlarged, hard glands were present on the right side (Fig. 12 ). The tumour was fixed on the deeper parts and scarcely moved on swallowing. X-ray photographs showed that the trachea was pushed over to the left and narrowed ; the oesophagus filled with barium was also displaced. Some retro-sternal extension of the growth was present in the superior mediastinum. X-ray treatment was commenced on 3.6.35. The result was striking. Within a few days some diminution in the size of the tumour was noted, and this continued progressively until, by the time the treatment had been completed, the neck appeared to be normal (Figs. 13 and 14) . The effect of the treatment was confirmed by X-ray photographs taken five weeks after the initial exposure.
The trachea, which previously had been narrowed and displaced to the left, now lay in the mid-line with its lumen restored to the normal width. The shadow of the tumour both in the neck and the mediastinum had disappeared, and the trachea, which had been displaced forwards by the growth, lay close to the cervical spine.
When seen recently, eighteen months after the treatment was begun, the patient was in perfect health, and there was no sign of recurrence or of metastasis. Case 19.?James G. (aged 61). A small swelling on the right side of the neck was noticed by the patient's doctor a year prior to admission. Three months later it had increased rapidly in size and gave rise to pressure symptoms. There was a diffuse enlargement of the thyroid gland, more marked on the right side (Fig. 15 ). The swelling was hard in consistence and moved slightly on swallowing. One or two enlarged hard glands were present. X-ray plates showed some displacement of the trachea to the left, and a shadow indicating retro-sternal extension of the disease. The patient was slightly cyanosed, and on the least exertion suffered from respiratory stridor. He was unable to swallow solids, and could only take fluids slowly.
When treatment was begun on 11.12.35 the patient's neck measured 17 inches in circumference. The effect of the irradiation was dramatic, and within a few days the thyroid had been reduced to at least half its former size. On 16.12.35 the neck measured 15^ inches, and the following note was made on the patient's condition :? " Patient looks already very much better. The slight degree of cyanosis has now disappeared. He has no dyspnoea or stridor as formerly when he sits up in bed. He can swallow solid food without difficulty, and the Sister reports that he takes his meals much more quickly." Before the treatment had been completed the tumour had disappeared, and the enlarged glands could no longer be felt.
After four weeks the circumference of the neck had been reduced from 17 inches to 14! inches. Now, nearly a year later, the patient appears to be in perfect health, and there is no sign of recurrence or of metastasis (Fig. 16 ).
Case 20.?Mrs Sc. (aged 55). A swelling in the neck was first noticed by the patient two months before admission on 5.6.36. It had steadily increased in size. She complained of difficulty in swallowing solids, and of slight stridor on exertion. The thyroid gland was irregularly enlarged, hard and nodular, but the bulk of the swelling was on the left side and in the mid-line. The left vocal cord was paralysed. X-ray plates showed that the trachea was displaced to the right and forwards, and that it was narrowed in the lower part of the neck. There was also mediastinal extension of the disease (Fig. 17 ).
X-ray treatment was commenced on 13.7.36. The response was very similar to that seen in the two previous cases. There was a rapid diminution in the size of the swelling, and at the end of fourteen days the thyroid gland could scarcely be felt, while the circumference of the neck was reduced from i6i to 13A-inches. When Antero-posterior view before X-ray treatment, showing displacement of trachea to right and shadow due to mediastinal extension of growth. showing restoration of lumen and approximation of trachea to cervical spine following disappearance of growth. had disappeared, and the neck appeared to be normal. X-ray plates showed restoration of the lumen of the trachea and its return to the mid-line (Figs. 18, 19, and 20) . It is barely six months since the treatment was given. In the meantime the patient's general health is good. She has no difficulty in breathing or in swallowing, and there is no recurrence in the neck.
Recently, however, signs of an intracranial metastasis appeared. The left upper eyelid hangs down, although it can be elevated by an effort. The cornea is insensitive, and the movements of the left eye are much impaired in all directions, indicating interference with the 3rd, 4th and 6th cranial nerves. Slight proptosis of the eye suggests a tumour extending into the sphenoidal fissure, and this is confirmed by X-ray plates which show erosion of the sella turcica such as would result from a metastatic growth from the primary thyroid tumour.
As the primary growth proved to be very radio-sensitive, X-ray treatment is now being given to the metastasis in the skull.
It is too soon yet to know what the effect of the treatment will be, but in the meantime the patient has been completely relieved of pain due to involvement of the ophthalmic division of the 5th cranial nerve. Of the 7 cases of adeno-carcinoma classified as malignant adenoma or as papillary adeno-carcinoma, 4 are alive after intervals of from three to six years ; with the exception of Treatment has almost uniformly failed to arrest the rapid progress of the spheroidal cell type of carcinoma or to prevent an early fatal termination. Of the 7 cases of spheroidal cell carcinoma, all except one died within three months of admission to hospital. The unfavourable results in the cases of epidermoid carcinoma confirm the view that tumours of this class are also highly malignant.
Results in 7 Cases
Of the 4 cases of unclassified but advanced malignant disease, 2 are apparently free of disease, 1 case is slightly relieved, while in the remaining case a metastasis has appeared in the skull.
Results in 20 Cases of Thyroid Carcinoma. With the limited experience gained in this series it is difficult to draw satisfactory conclusions, particularly when such variations occur in the individual cases as regards both their pathological and clinical features.
It is obvious that operation is indicated when the diagnosis is made early in cases of malignant adenoma which are still 66 in the intracapsular stage. It is desirable that operation should be undertaken at a stage when the diagnosis is suspected rather than definite.
It is too much to recommend operation in all cases of simple nodular goitre. A suspicious attitude, however, should be adopted to a nodular type of goitre appearing in older patients, and in the case of an apparently simple adenoma which is growing in size or changing in consistence. Any alteration in the signs or symptoms is an indication for careful investigation of the causes of these changes. Early operation in doubtful cases will mean the removal of many innocent tumours, but it will also give the patient a fair chance of recovery when the exceptional case proves to be a malignant adenoma or an early papillary carcinoma. Even when all the malignant disease appears to have been removed, such cases should receive a post-operative course of irradiation.
At the other extreme there are advanced cases of carcinoma in which the local or general condition of the patient precludes any active form of treatment. Operation is indicated, although rarely, in otherwise inoperable cases for the relief of severe dyspnoea due to compression of the trachea. Such patients are not likely to live long, but their end will probably be much more peaceful than if they are left to die from asphyxia.
In rapidly growing and presumably anaplasic tumours of the spheroidal cell type, the results of operation appear to be hopeless as regards cure, and there is evidence that, where the operation has been incomplete, surgical intervention may stimulate the remaining traces of growth to increased activity.
In such cases radiotherapy should be tried. A few successful cases have been recorded, but most observers state that such tumours are radio-resistant.
There remain the cases of obvious malignant disease which, from the history and clinical features, are characterised by a lower grade of malignancy than the rapidly growing carcinomata.
This group will include various stages of the malignant adenomata and of the malignant papillary tumours. It will be generally agreed that operation alone will rarely eliminate all the disease. It is doubtful in such cases whether it is better to operate, removing all or most of the disease, and to treat the patients subsequently by X-ray therapy, or to submit them to irradiation alone. I believe that operation should be considered when there are serious symptoms from compression of the trachea, and the growth is not hopelessly fixed. Until further experience in the application of X-ray treatment has been gained, it is probably wiser to operate when there is a possibility of removing the growth completely. On the other hand, if the gland is fixed or if the growth is so extensive that complete removal is out of the question, I believe that X-ray treatment alone should be given. It seems reasonable to suppose, although contrary to Dunhill's experience, that, if irradiation will destroy traces of the tumour, the whole tumour will be radiosensitive, and conversely that, if the tumour as a whole shows no response, the post-operative traces must also be radioresistant.
If the tumour proves to be radio-sensitive, evidence should be observed within a few days : if it does not react favourably, operation can still be considered, although the prospects are poor.
During recent years improvements have been witnessed both in the apparatus and in the technique of deep X-ray therapy. With more accurate methods of measuring the output of X-ray tubes, larger doses can be given than were at one time possible when, with unmeasured dosage, a wide margin of safety had of necessity to be left.
It is hoped that in the future, earlier diagnosis and continued improvement in the technique of radiotherapy will yield better results in malignant disease of the thyroid than it has been possible to record in this series. greatly enhanced by the fact that he, speaking as a surgeon, has given full credit to the alternative method of treatment by deep 68 X-ray therapy, and he has assessed impartially the utility of methods which he himself does not practise. Mr Graham has admitted that the degree of certainty with which he can speak of the cases which have responded so favourably to X-ray treatment has been diminished by the fact that no biopsy had been made. In such cases it might be worth considering whether the practice of biopsy on an outlying area should be carried out after sufficient radiation has been given to devitalise the cells, but without destroying the histological picture ; e.g. after one-third of the treatment has been given. We have done this in several cases without interruption of the treatment for more than three or four days, and without prejudice to the healing of the wound.
Discussion
A fallacy in the taking of material for biopsy in the thyroid is worthy of mention. A case was seen by one of my colleagues in Leith Hospital a considerable time ago, and a portion of tissue was removed from the most prominent part of the swelling. This was reported upon as practically normal thyroid tissue and no treatment was advised. The patient did not report again for almost six months, and then returned with a lympho-sarcomatous mass spreading over the greater part of the right side of the neck. The evident presumption is that the lymph glandular elements were pushing forward the normal thyroid tissue and this had not been recognised. Dr 
J. G. McCrie said?I should be interested to know how
Mr Graham interprets the American statistics, showing apparently a much greater frequency of malignant adenoma than in this country. Is it merely a question of differing opinion upon histological appearances ? Or does it mean that more thyroidectomies are done for supposedly simple goitres, and that a proportion of these turn out on histological examination to be malignant ? If so, ought not removal of simple goitres to be more widely practised ? I noted that Mr Graham expressed the opinion that routine removal of all goitres was not called for. What statistics are available regarding the likelihood of malignant disease developing in such ? Is a " prophylactic " operation not indicated more often than Mr Graham suggested ? Miss Margaret C. Tod said?Two points interested me particularly in this paper, the first being the radio-sensitivity of these tumours. Mr Graham explained to us that radio-sensitivity in this case seems to differ from the usually accepted rule that the more primitive and rapidly growing tumour is the most sensitive, the well differentiated the least sensitive. It seems to me very unlikely that such a complete reversal is possible. Many of these cases of spheroidal cell carcinoma were treated before 1930 when X-ray dosage was not so well understood, and I believe that I am right in saying that a good many 69 of them were treated by interstitial radium. Radium needles implanted in such a tumour could never give a homogeneous dose throughout, and a much better method is by external radiation. Such treatment must be carried to a high dose before it can be accepted that these large masses of tumour tissue will be destroyed. I think one might suggest that the reason why X-ray treatment of certain malignant adenomata is partially successful is because we are dealing with a foetal type of cell, which is a primitive cell and therefore likely to be radio-sensitive. The slowly growing papillary adeno-carcinoma extends very slowly, and irradiation probably further retards their growth and is therefore beneficial. Spheroidal cell carcinoma I believe to be radio-sensitive, and the reason for failure has been the advanced stage of the disease and inadequate treatment.
In the cases treated by X-rays, which Mr Graham has demonstrated to-night, the way in which the tumour disappeared was almost unbelievable. The third case of the series was of particular interest in that the development of secondary deposits is a clear proof that this was a carcinoma of the thyroid, yet it was just as radiosensitive as the others which have not been proved by biopsy. The secondary also appears to be sensitive. The patient has improved under treatment, her mental condition and the movement of her eye both showing a definite change for the better.
The other point of great interest is the question of the proper procedure in these cases. I think everybody is agreed that if it is possible to remove the growth entirely, surgery is the method of choice. If examination of the tissue shows definite malignancy, particularly if there is any question of incomplete removal, operation should be followed by irradiation. It must, however, be remembered that X-ray treatment given after operation when there are no signs of recurrence must still be as complete as in the case where a tumour is actually present. It is as difficult to destroy one or two cancer cells as to destroy a large mass of cells. We are at present treating two such patients who are having considerable difficulty in swallowing with tracheitis as a result of treatment, and it must be understood that this discomfort cannot be avoided. When the condition is frankly inoperable, radiation should be carried out. It is possible to use treatment as a therapeutic test. A dose sufficient to cause shrinkage of a sensitive tumour is given over about ten days, and if there is a good response, X-ray treatment is continued until a complete course has been given. If there is so little change that the tumour is obviously insensitive, the question of operation can still be considered ; it is possible to operate at once after such a short course and to get satisfactory healing. It is, on the other hand, very dangerous to give a full course of irradiation and then, after waiting several months, to operate, as healing in such a case will not be satisfactory.
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Mr K. Pater son Brozvn said?My personal experience is confined to the treatment of simple and toxic goitre, but I have had the opportunity of examining the majority of Mr Graham's cases and of seeing him treat them.
He stresses the necessity for early diagnosis ; but there appear to be only two types in which operation is at all likely to be successful, even when an early diagnosis is made?i.e. malignant adenoma and papillary carcinoma. The difficulty in early diagnosis is shown by noting the figures given by Pemberton. He states that in a series of cases of malignant thyroid, in only 35 per cent, was malignancy suspected on clinical examination. Even at operation, when the gland was exposed, the figure of suspicion only rose to 60 per cent., so that it is quite obvious that even on looking at the exposed gland the diagnosis is extremely difficult. Various symptoms, such as dysphagia, dyspnoea, pain, pressure on nerves, etc., are all signs of invasion, and when the tumour has invaded beyond the gland the prognosis must, I think, be extremely grave. Two signs have already been referred to?enlargement of an already existing gland, beginning for no apparent reason and progressing, and alteration in the consistence of the gland. These are practically the only very early signs of malignancy in many cases.
The question has been raised as to whether a " prophylactic " operation might be carried out, and it so happens that I carried out what proved to be such an operation about two months ago. The patient was a middle-aged woman, who had had an enlarged nodular gland without symptoms for ten to fifteen years. A few weeks previously she had noticed that the gland was beginning to increase in size ; she also thought that it was becoming harder in consistence. She became alarmed and went to her doctor, who immediately sent her into hospital. On examination the gland was not fixed?it moved quite readily and was rather firm ; but, purely on the ground of the progressive enlargement of a previously quiescent gland, I was suspicious that she might have a carcinoma, and, in view of the cases I had seen in the past, I thought it as well to advise immediate operation. I carried this out, but, even when the gland was exposed, it was not possible to say with certainty whether or not it was malignant. I removed the major portion of both lobes, and microscopical examination of numerous sections failed to reveal any evidence of malignancy whatsoever. That was a prophylactic operation, and it might be considered that it was carried out unnecessarily. I have no feeling of regret, however, because I satisfied the patient and myself that there was no carcinoma present, and, had that gland been allowed to go on enlarging, it would almost certainly have produced pressure symptoms and required operation at a later stage. At the present time, it is only by operating on that type of case that you are likely to get a case which is still in the intracapsular stage.
7i Another point, which was raised by Dr Russell, was the relationship of toxic symptoms to malignant goitre. I think Mr Graham will agree that toxic symptoms may occur with malignant disease, and that this is perhaps commonest in association with malignant adenoma. It must be remembered that toxic symptoms might be so definite as completely to overshadow the symptoms and signs of malignancy, and treatment on medical lines might be kept up for a considerable period while the malignant condition was progressing.
Mr Graham, in reply, said that there was no definite relation between malignant disease of the thyroid and hyperthyroidism. Although the histological picture of a primary toxic goitre showed marked hyperplasia and cellular activity, there was no tendency to a malignant change on the part of the epithelium. Cases of malignant adenoma might have symptoms and signs of toxicity. There was, however, no constant change in the basal metabolic rate in cases of malignant disease. In some of the cases referred to in this paper the basal metabolic rate was elevated, while in others it was normal or subnormal.
In one case, associated with dyspnoea, although it was +46, there were no clinical signs of hyperthyroidism. As Joll pointed out, dyspnoea is common in malignant disease of the thyroid, and the basal metabolic rate is always found to be raised in dyspnoeic patients.
The relatively high incidence of malignant adenoma in many centres in the United States of America is due to the frequency of simple nodular goitre in these districts. Malignant disease is probably ten times more common in endemic areas than in districts where simple goitre occurs sporadically. It is impossible to state accurately the relative proportion of malignant to benign cases of goitre ; only a certain percentage of the simple cases are seen, whereas, with few exceptions, all cases of malignant disease come under observation. In most large goitre clinics from 1 to 4 per cent, of all non-toxic goitres are said to be malignant. 
